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Image signal is taken from objects and processed by analog and digital systems. In this process, 
deterioration is included in the image signal. The deterioration is described by many kinds of models. 
However, applying the image restoration for an inappropriate deterioration model causes additional 
noises, which break actual image information. Therefore applying an appropriate image restoration 
technique is necessary. This research focuses on two kinds of image restoration algorithms, the super 
resolution for removing sampling matrix and the deblurring for removing motion and focus blur. This 
research improves these algorithms in terms of execution time and precision. 
The first chapter describes the basic theory of the image deterioration and existing methods for the 
image restoration. 
The second chapter describes the model of the deteriorated image and image restoration problem. 
This chapter also describes the dictionary-based and probability-based image restoration process and 
optimization methods. 
The third chapter handles the image super resolution technique to remove the blur effect and 
sampling effect in the images. Dictionary based super resolution, which is one of the super resolution 
approaches, reconstructs high resolution image patch from the dictionary matrix and its coefficients. 
The existing approach for the dictionary based super resolution requires the pre-trained dictionary. The 
pre-trained dictionary needs the capacity to store the dictionary and it cannot change the parameter 
for patch size, dictionary size and magnification. The proposed method generates the dictionary for the 
sparse representation dynamically from the low resolution images and eliminates the requirement of 
the pre-trained dictionary. In addition, the proposed method uses the L2 approximation for high 
resolution patch reconstruction rather than L1 approximation in the existing method. It largely reduces 
the computational cost while preserving the quality of super resolution. 
The fourth chapter handles the technique to remove the blur from the image. The blur is included 
in the image due to an incorrect camera focus or camera shaking. The blurred image is assumed by a 
convolution of the blur kernel and the original image. This research handles the blind-deconvolution 
algorithm which estimates both blur kernel and the restored image. For the blur estimation process, 
the proposed method improves the precision using a feature extraction filter. For the image restoration, 
the proposed method applies a residual deconvolution in the frequency domain, which improves the 
computational cost. 
The fifth chapter concludes the results of each chapter and summarize this research. 
